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Sir: 

PRELIMINARY AMENDMENT 

Please enter the following amendment before computing 
the filing fee in the above identified patent application. 
In the specification, 

At page 1, in the title, delete ''a Plurality of " ; 
Please add a page of Abstract reading as follows: 
--Abstract of the Disclosure 

A method is described, for monitoring electric users, 
particularly household appliances. The electric user 
comprises an electronic control system having a 
microcontroller, memory means and interface means, said 



electronic control system being programmed for generating 
and storing within said memory means at least diagnostic 
information, being representative of the efficiency status 
of components of the user and/or statistical information, 
being representative of the wear status of components of 
the user, and means for making the stored information 
available outside said control system, through said 
interface means. 

In the claims as set forth in the amended sheets 
annexed to the International Preliminary Examination 
Report : 

Please rewrite the claims as follows: 

1 (amended) . Method for monitoring electric users 
[(C)], in particular household appliances belonging to a 
same household environment and connected to a network 
[ (R) ] , wherein at least an electric user [(C)] is provided, 
comprising an electronic control system having a 
microcontroller, memory means and interface means, said 
electronic control system being programmed for generating 
information which relate to operating conditions of the 
electric user [(C)], said information being made available 
outside said control system through said interface means, 
the method being characterized by the following steps: 
- the electronic control system provides for generating 
diagnostic information, being representative of the 
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efficiency status of components of the user [ (C) ] and/or 
statistical information, being representative of the wear 
status of components of the user [(C)], 

- the electronic control system provides for storing, 
within said memory means, said information, 

- the electronic control system provides for making the 
stored diagnostic and/or statistical information available 
outside said control system, through said interface means. 

2 (amended) . Method, according to claim 1, 
characterized in that said control system provides for 
updating in [the] time the diagnostic and/or statistical 
information stored within said memory means. 

3 (amended) . Method, according to claim 1, 
characterized in that said diagnostic information relate to 
the operation quality of said electric user [(C)], said 
operation quality being expressed through the value of a 
set of diagnostic parameters typical of the user [(C)]. 

4 (amended) . Method, according to claim 1, 
characterized in that said statistical information relate 
to [an] a history of the user [(C)] from a viewpoint of the 
performed operations and/or functions and/or usage 
procedures . 

5 (amended) . Method, according to claim 1 [or 2] , 
characterized in that the stored diagnostic and/or 
statistical information are made available through a 
monitoring device [(F)] which can communicate with said 
electronic control system through said interface means. 
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6 (amended) . Method, according to claim 1, 
characterized in that said control system also provides for 
generating functional information, being representative of 
the current operating status of the electric user [(C)] . 

7 (amended) , Method, according to claim 5, 
characterized in that said control system provides for 
transmitting the stored diagnostic and/or statistical 
information on a network [ (R) ] and that said monitoring 
device [(F)], which is interfaced with said networJc [ (R) ] , 
provides for selecting, picking up, organizing and making 
explicit the diagnostic and/or statistical information 
being transmitted on said network [ (R) ] . 

8 (amended) , Method, according to claim [5 and] 6, 
characterized in that said control system provides for 
transmitting said functional information on a network [ (R) ] 
and that said monitoring device [(F)], which is interfaced 
with said network [ (R) ] , provides for selecting, picking 
up, organizing and making explicit the functional 
information transmitted on said network [ (R) ] . 

9 (amended) . Method, according to [at least one of the 
previous claims] claim 5 , characterized in that said 
monitoring device [(F)] provides for storing and/or 
updating within its own memory means [ (ME) ] the information 
picked up from said network [ (R) ] , before making them 
explicit . 

10 (amended) . Method, according to [at least one of 
the previous claims] claim 6 , characterized in that said 
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diagnostic and/or statistical and/or functional information 
are made explicit within the household environment. 

12 (amended) . Method, according to [at least one of 
the previous claims] claim 1 , characterized in that at 
least said diagnostic and/or statistical information are 
made explicit or transmitted outside the household 
environment . 

13 (amended) . Method, according to claim 12, 
characterized in that said diagnostic and/or statistical 
information are transmitted to a service and/or preventive 
maintenance center [ (H) ] for said electric user [ (R) ] • 

14 (amended) . Method, according to [at least one of 
the previous claims] claim 5 , characterized in that the 
selection is provided of the type of information to be made 
explicit through said monitoring device [(F)]. 

15 (amended) . Method, according to [at least one of 
the previous claims] claim 12 , characterized in that the 
selection is provided of the transmission procedure for 
said diagnostic and/or statistical information at remote 
level . 

16 (amended) . Method, according to claim 13, 
characterized in that the service activity of said center 
[(H)] is based on said diagnostic information, 

17 (amended) . Method, according to claim 13, 
characterized in that the preventive maintenance activity 
of said center [(H)] is based at least on said statistical 
information. 
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18 (amended). Method, according to the claim 13, 
characterized in that the transmission of said diagnostic 
and/or statistical information to said center [(H)] is 
realized through a telephone line. 

19 (amended). Method, according to the claim 13, 
characterized in that the transmission of said diagnostic 
and/or statistical information to said center [ (H) ] is 
realized through Internet. 

20 (amended) . System for monitoring electric users 
[(C)], in particular household appliances belonging to a 
same household environment and connected to a networlc 
[(R)], wherein at least an electric users [(C)] is 
provided, comprising an electronic control system having a 
microcontroller, memory means and interface means, said 
electronic control system being programmed for generating 
information which relate to operating conditions of the 
electric user [(C)], said information being made available 
outside said control system through said interface means, 
characterized in that said electronic control system is 
programmed for generating and storing within said memory 
means at least diagnostic information, being representative 
of the efficiency status of components of the user [(C)] 
and/or statistical information, being representative of the 
wear status of components of the user [(C)], and that means 
[(F)] are provided for making the stored diagnostic and/or 
statistical information available outside said control 
system, through said interface means. 

6 



21 (amended). System, according to claim 20, 
characterized in that said means comprises said electronic 
control system of said electric user, [being] programmed 
for that purpose. 

22 (amended). System, according to claim 20, 
characterized in that said means comprises a monitoring 
device [ (F) ] capable of communicating with said electronic 
control system through said interface means. 

23 (amended) . System, according to claim 20, 
characterized in that said control system is programmed for 
updating in [the] time the diagnostic and/or statistical 
information stored within said memory means. 

24 (amended) . System, according to claim 20, 
characterized in that said diagnostic information relate to 
the operation quality of said electric user [(C)], said 
operation quality being expressed through the value of a 
set of diagnostic parameters typical of the user [(C)]. 

25 (amended) . System, according to claim 20, 
characterized in that said statistical information relate 
to [an] a history of the user [(C)] from a viewpoint of the 
performed operations and/or functions and/or the usage 
procedures . 

26 (amended) . System, according to claim 20, 
characterized in that said control system is also 
programmed for generating functional information, being 
representative of the current operating status of the 
electric user [(C)]. 
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27 (amended) . System, according to claim 22, 
characterized in that said monitoring device [(F)] 
comprises means [ (N, 1 ,MP, V, K, L,M) ] for selecting, picking 
up, organizing and making explicit the stored diagnostic 
and/or statistical information. 

28 (amended) . System, according to claim 22, 
characterized in that said control system is programmed for 
transmitting the stored diagnostic and/or statistical 
information on a network [ (R) ] and that said monitoring 
device [ (F) ] is interfaced with said network [ (R) ] . 

29 (amended) . System, according to [claims 27 and] 
claim 28, characterized in that said monitoring device 
[(F)] comprises its own memory means [(ME)] for storing the 
diagnostic and/or statistical transmitted on said network 
[(R)] . 

30 (amended) . System, according to claim 27, 
characterized in that said monitoring device [(F)] 
comprises a display device [ (V) ] . 

31 (amended) . System, according to claim 27, 
characterized in that said monitoring device [(F)] 
comprises transmission means [(L,M)], for transmitting said 
stored information to a remote site, in particular through 
Internet . 

32 (amended) . System, according to claim 30, 
characterized in that said monitoring device [(F)] comprise 
interaction means [ (K) ] for selecting the type of 
information to be displayed on said display device [ (V) ] . 
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33 (amended) . System, according to claim 31, 
characterized in that said monitoring device [(F)] comprise 
interaction means [(K)] for activating the transmission of 
said stored information. 

34 (amended) . System, according to claim 31, 
characterized in that said transmission means [(L,M)] 
comprise a modem. 

35 (amended) . An electric user, in particular a 
household appliance, [for the use in the method according 
to any of claims 1 to 19 or the system according to any of 
claims 20 to 34] comprising an electronic control system 
having a microcontroller, memory means and interface means, 
said electronic control system being programmed for 
generating and storing within said memory means at least 
diagnostic information, being representative of the 
efficiency status of components of the user [(C)] and/or 
statistical information, being representative of the wear 
status of components of the user [(C)], and means for 
making the stored information available outside said 
control system, through said interface means. 

36 (amended) . A monitoring device, for the use in the 
method according to [any of claims 1 to 19 or the system 
according to any of claims 20 to 34] claim 1 comprising: 

- interface means [(I)]; 

- means for selecting [ (V,L,M,R,K,MP) ] , picking up [ (N) ] , 
organizing and making explicit said stored diagnostic 
and/or statistical information. 
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REMARKS 

The foregoing amendments have been made to correct 
obvious typographical errors, delete reference characters, 
and avoid multiple dependencies in the claims, provide an 
abstract of the disclosure, and simplify the title. 



Respectfully Submitted, 




Registration No. 27,519 
Attorney for Applicants 

HFM : cnt 
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SYSTEM, DEVICE AND METHOD FOR MONITORING A PLURALITY OF 
ELECTRIC USERS, PARTICULARLY HOUSEHOLD APPLLANCES 

DESCRTPTION 

The present invemion concerns a system, a device and a method thereof for monirorini; a 
plurality of electric users, in particular household appliances connected in a network and 
belonging to a same household environment. 

As it is known, home auiomaiion^ i.e. exploiting electronic technology in the household 
5 environment, whose aim is to cut down managing costs of the various users and develop 
new comfort, is getting more and more m use. This is substantially due to the following 
reasons: 

- an increasing spreading of consumer electronics devices, such as videorecorders. HI-FI 
systems, satellite receiver systems, safety and theft-^safe systems, personal computers, 

10 ' mobile telephones, etc 

the recent significant developments related to the control systems for household 
appliances, which are based on the use of microcontrollers and new sensors, and are able 
to dialog with the external world; 

- a progressive affirmation of communication ims standards, i.e ruling systems defining 
15 the procedures for information exchange between the various household users and the 

physical means such information are transmitted onto. 
With reference to the latter point, it is particularly important to know that the 
communication means establishing itself as a standard in the household environment is the 
so-called power hne, i.e. the power supply network whereto information can be sent in the 
20 form of amplitude or frequency modulated small signals The use of such a means, in fact, 
allows connection of household users to the network without the need of introducing new 
or special wiring systems. 

As a result, new opportunities based right on the use of the poM>er Urn are created, which 
relate to the ratipnalization themes of energy consumption in the home and improved 
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mscngemcat of informatioa associated with the various household user^. In this &ame, 
sewal proposals arc ah-eady known, which are based oa the use of control and supervision, 
sjsttma or devices for the homaebold users, all of them characterized in that: 

- ftey perform automatic activity, even if agdiist an appropriate opei-atioa by the utilizer or 
5 customer for thw starting coufiguratiou; 

- tky are classed at a hierarchical high^ level compared to the household users level, i.e. 
developing an active control, witl\ a master role, over them. 

A Mly alternative solution to such a ''ccntraliKcd'* control aad supervision approach of 
hoQSchold users is disclosed in the European Patent Applicatiou EP-A-0 727 668, filed by 

10 the saiite Applicant hereto. 

Stub a document describes a set of housdiold appU&aces capable of constantly receiving 
mj&jEraation concerning the total power abaarptioa of all household users (household 
appliances, illumination system, air conditioning &ystm, etc,), concerning the maximum 
usRblc power (power supply conlraol), the current time (clock function) and the likely 

15 difietent ekcuici^ cost according to vailable use hours rates. 

Such information are supplied by a special external aeiisor, which may be the same electric 
airier developed to that purpose, or an altenmtive device pacifically provided. The means 
wtoeto such information are flowing may be of different type; however, the power line is a 
piclcrablc one, i.c, the electric network itself, since there is no need for additional wiring. 

20 'Fte set of household appliances described ui EP-A-0 727 668, each one equipped with a 
^lijable electronic control system and adequate interfacing means to the network, is able to 
limit its ov^-n dccuic power coissumption "spontaneously" and autotnaticaliy, so as to 
ni^taia the total consumption of the whole household environment constandy below tlie 
liimt established in the power supply agreement, requiiing neither an external centralized 

25 siqjcrvision system nor any opcradon by the utilizer* 

Emm US-A-4,6025340 a system is loiown, for distributing coded time or other information 
sigDals throu^i the electrical gridworic of a facility such as a home, office, factoiy, or mobile 
vehiclej for purposes of information display and/or control and monitoring of equipment and 
activities thereof 

30 lit present invcmioa is based on the acknowledgment of the fact thai in such a system of 
^'siEaari:** household ^pliacccs connected in a network, it would be useful for the utilizer 
aad/or anybody charged wi& their maintenance to be infomed of die operation slatas of the 
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various household appliances, as well as of their "historical" events, j 
Therefore, it is the main aim of the present invention to provide a monitoring system 
allowing the utilizer to verify from one home site or household environment site alone 
(preferably any site) the operation status of all "smart" appliances connected to the network 
5 and capable of communicating with the monitoring system itself 
^ A fiinher significant aim of the present invention is to provide a monitoring system, which is 
able to acquire and retain in a non-volatile but updatable memory diagnostic and statistical 
data generated by each individual "smart'' appliance connected in the network and 
adequately equipped to that purpose 

10 A further aim of the invention is to provide a monitonng system as described above, which 
allows transmission of the data stored therein to a proper external location, in order to allow 
a remote customer service, even a ^'preventive" one, for the relevant household appliances. 
Such aims and many others are obtained through a system, a device and a method for 
' monitoring a plurality of electric users, in particular household appliances connected in a 

15 network, which belong to one same household environment, as described in the annexed 
claims which form an integral part of the present description. 

Further aims, features and advantages of the present invention will become apparent from 
the following detailed description and the annexed drawing, which are supplied by way of 
non limiting example, wherein the Fig. 1 shows schematically an embodiment of the system 

20 according to the present invention as viewed in the context of a household environment 
In Fig. 1, reference A indicates a power meter, which may either be a standard type, i e 
only apt to measure the electric power absorbed in a household environment and indicate 
the total power consumption, or an advanced type, i.e. comprising a remote manai»ing 
system and variable use hours cost rates. 

25 Reference B indicates an auxiliary measuring device, located downstream the power meter 
A, which is intended to adequately convey various information on the network R of the 
household environment, eventually including also the information supplied by the power 
meter itself The measunng device B may advantageously also perform the function of 
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"screening'' the power meier A froni the communication signals circulating in the network R 
of the household en\aronnient, through a suitable filter known as such 
The measuring device B, in particular, has suitable means to supply on the network R with 
tho$c information the power meter A is unable to supply, which are required for the 
5 rationalization of the electricity consumption, according to the procedures indicated in the 
above mentioned patent application EP-A-0 727 668 Such information supplied by the 
device B vary according to the type of power meter available in the household environment, 
merely by way of example, the data supplied for the two types of power meters as indicated 
above, can be as follows 
1 0 a) standard power meter. 

- value of the power supply contract; 

- measure of the current absorbed instant by instaijt by the set of household users; 

- current time, 

* - likely variable use hours and relevant cost. 
1 5 b) advanced power meter (with remote management)- 

- measure of the current absorbed instant by instant by the set of household users, 

- current time. 

As it can be noticed, the network R also represents the household communication network 
through which the electric users, duly equipped to that purpose, are able to exchange 

20 information, as funher det^led in the following 

Reference C indicates as a whole a set of household appliances belonging to the same 
household environment controlled by the power meter A each appliance having a suitable 
interface for its connection to the conveyed-waves network R; in particular CI, C2, C3, C4, 
CS, C76 and C7 indicate an electric oven, a dishwasher, a refrigerator, a laundry washer, 2 

25 freezer, a cooking hob and an exhaust hood, respectively. 

Ir will be appreciated that other household users, differing from the ones usually mdicated 
whh the term ''household appliances", may also belong to the set C, provided they have a 
special interface for their comiection to the conveyed-waves network and their own "smart" 
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control system for a rationalized power consumption as described in EP-A-O 727 668 
The elements iDentioned so far represent a basic set of integrated household appliaaces, 
which are able to rationalize their power consumption according to the procedures already 
mentioned in the above European patent application {to which reference can be made for 
5 further details); the purpose of this is to avoid of exceeding the value of the maximam 
usable power (power supply contract) and the consequent possible electric black-outs, 
caused by the switching in of a thermal limiting device, usually provided inside every 
household power meter. 

Reference E indicates a generic standard current socket, through which a device F can 
1 0 recejve power supply and consequently information in the form of conveyed waves from the 
set of household appliances C, or from other users connected to the network R, 
Said device F, which is equipped with its own supply cable N for connection to the network 
R, is provided for the local monitoring and the remote servicing of the household appliances 
* C connected to the network, and represents the main element of the present invention, the 
15 device F is preferably equipped with a suitable buffer battery to ensure operadon also in 
case of an electric black-out of the network R 

Reference G indicates a telephone, whose hne is apt to be used for the remote transmission 
to a Byllerw Bo^d Service (BSS) of a center for the customer sen/ice or preventive 
maintenance of the household appliances or users C; said remote customer service and 
20 preventive maintenance center is represented schematically by a personal computer, 
indicated with H. 

The device F has suitable means to collect various information (through the network R, by j 

■ 

means of the cable N) from the household appliances C for their managing their storage on 
suitable memory means and to express them, or make them explicit, according to various | 
25 procedures. 

Such functions are performed by the device F with means already known per se. such as a 
conveniently programmed microcontroller MP, which is provided with a suitable conveyed- 
waves interface I and nonvolatile updatable electronic memory means ME (for example a 



2STt?066T t0b£00 WdST :2 0002 * T X 'OSd 



wo 99M306S 



-6- 



PCT/IB99/00302 



FLASH or EEPROM memory). 

Communication from the users C to the device F, which takes place through the network R 
itself, is based, as mentioned above, on the well-lmown technique of conveyed waves, with 
FSK modulation (Frequency Shift Keying) or AFK modulatioii (Ampliwde Shffi Keymgj^ 
5 the flow of information from the various users C to the device F is ruled by suitable 
standard protocols, which are able to warrant a non-conflictual sharing of the same 
transmission means R (i.e. the electric network or power line) between the household users 
C in relationship with the device F and other likely users also available in the same 
household environment. 

10 As said above, the information that the device F is able to collect, store and make explicit 
are generated by the household appliances which are equipped with adequate control 
systems to this purpose 

In particular, each of said control systems has interfacing means mth the communication 
• bus consisting of the network R, and is programmed to send onto said bus, through said 
15 interfacing means, infonnation related to the operating conditions of the household 
/ appliance. Said information are of various type and for the purposes of the present invention 
U they can be distinguished into fiinctwml djagiwstic and statistical infonnation. 

Functional information concern the current operating mode of each household user capable 
of commumcating with the device F, where such a mode is expressed through the value of a 
20 set of parameters and/or physical quantities characterizing the operation status of each user 
Merely by way of a non limiting example, in the instance of the refrigerator C3 such 
functional information may refer to the temperature value selected by the utilizer, the 
temperature value of the various compartments, the compressor status (ON or OFF), the 
opening or closing status of the doors> and so on. 
25 ^Diagnostic information concern the operation quality of each household user capable of 
^communicating with the device F, i.e. revealing the efficiency status of certain components 
/ related to each household user C; such an operation quality is revealed through the value of 
{_a set of diagnostic parameters, typical for each user. 



b'd 162 



wo 99/43068 



-7- 



PCT/IB99/00302 



Merely by way of a non limiting example, in the instance of the freezer C5 diagnostic 
information may refer to the number of times the storage temperature has reached less cold 
values than - 18°C. the number of blackouts of the network R, the operation status of the 
temperature sensors, a likely exiended open-door status, the number of switch-in times of 
5 the compressor overload-protector, the operation ratio or duty cycle (i.e. ON time of the 
compressor referred to the total cycle time - ON time + OFF time), etc. 
CStaiisiical information concern on the contrary the operation statistical data of every 
household user capable of communicating with the device F, such operation statistical data 
1 practically form the '^history'' of each user C, from a standpoint of the operations and/or 
10 \fiinctions performed and from a standpoint of use procedures by the utilizer, thus supplyinj^ 
and reveals on the M^ear stan4s of both the mechanical and electric components. 
Merely by way of a non limiting example, in the instance of the laundry washer C4 statistical 
information may refer to the total number and/or type of wash cycles selected by the 
' utilizer, the number of washes associated with the different kinds of fabric, the quantity of 
15 clothes washed in average for each kind of fabric, the changes made by the utilizer to the 
temperature value (both to increase and decrease), the changes made by the utilizer to the 
spin speed value, the water hardness value, the number of rinses performed in average, etc 
As mentioned, the above functioml diagnostic and statistical information are generated by 
the individual household appliances C, which are equipped with suitable sensors already 
20 known as such and an advanced control system. 

In this frame, it should be appreciated that the microcontroDer-based control system of each 
household appliance C is programmed for the control of all programs and functions which 
can be performed by the appliance itself; therefore, the control system has a complete 
knowledge of the appliance operation status and is perfectly able to know, instant by 
2S instant, such as m the instance of a refrigerator C5, whether the relevant electric loads 
(compressor, defrost heater, air circulation fan, lamp in the refrigerating or freezing 
compartment, etc.) are activated. 

Thus, according to the above, it is clear how the control system of each household 
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appliance C is able to generate and send to the device F information of difFerem nature, such 
as related to the program or function activated by the utilizer, to the advancement step of 
said program or &naion, to the instructions inputted by the utilizer, to the riminu 
associated with activation and deactivation of the individual electric loads, to likely 
5 improper behaviours of certain components^ etc. 

Always in this frame, the device F can be supplied with information obtained through 
internal sensors of the individual appliances C, such as the water hardness degree from the 
water network (for example measured by a suitable sensor available in the dishwasher CI/ 
or the type and quantity of clothes being washed (values that the control system of the 

10 laundry washer C4 is able to obtain with techniques already known), the room temperature 
(for example if the refrigerator C3 is equipped with a sensor to measure such a parameter) 
According to a significant feature of the present invention, further information are also 
encoded in the nonvolatile memory of each control system of the household appliances C, 
which refer to the typical consumption features of various electric loads (pumps, solenoid 

]5 valves, motors, heaters, etc) of the appliance itself, under their various empioymeni 
conditions, in other words, the control system of each appliance C is aware of the electric 
power absorbed by its various associated electric and electronic components; as a result, it 
is able to calculate, instant by instant, the total power consumption of the household 
appliance under control 

20 According to the present invention, the result of such a calculation of the power 
consumption of each household appliance C (which can be used by the set of individual 
control systems to rationalize electric power consumption and avoid outweighing the 
maximum usable or contractual power value) can be used for further purposes, 
in panicular, such consumption information can be efficiently displayed for the utilizer in 

25 the frame of the above Junctional information (such as in view of an energy saving 
"consciousness^'), or stored in suitable memory means as part of the above siatisncal and/or 
diagiiosuc information. 

j^Moreover, the control system of each household appliance C is programmed accordmg to 
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known techniques to periodically store at least the diagnostic and the fmic/iona! 
I information in its own memory means, and to update their contents in the time. 
Similarly, the microcontroller MP of the device F is programmed to periodically receive 
through the network R the information generated and/or stored by the control systems of 

5 each appliance, in order to store and update them in its own memory means ME. From the 
above it will be appreciated how the control system of each household appliance C is able lo 
send said functional dmgfiostic and statistical information to the device F and how the 
latter is able to receive them, and/or store them, and/or update them in its own memory ME 
The microcontroller MP of the device F is also programmed to make explicit, through 

10 proper means, the information the various appliances C makes available on the network R 
and/or stored in the memory means ME» with the following modes. 

1) at local level, i.e. directly to the utilizer, by means of an adequate display V manufactured 
according to a known technology (liquid crystals, fluorescent tubes, LED diodes, 
electroluminescent panels, etc.), whose complexity level is adequate for thrquantity and 

1 5 quality of the information to be displayed; 

2) at remote level, directed to a customer service and preventive maintenance center H for 
said plurality of household users C 

In order to allow interaction with the utilizer, the device F also has proper input means, 
such as a keyboard K, through which it is possible to select the type of information to be 
20 displayed at local level (i.e. on the display V of the device F). as well as activate a remote 
transmission system to the center H. 

To allow said remote transmission of the collected information, the device F has inside a 
standard modem, not shown in the figure, which is connected to the home telephone line 
through a proper standard connection system, shown schematically with L. 
25 A further instrument to transmit the collected information at the remote level may consist of 
a telephone, indicated with T in Fig 1, of the standard cordless type (DECT, or other 
digital or analog type) or a standard cellular or mobile type (GSM or other digital or analog 
I type), which can be interfaced with the monitoring device F itself through a proper standard 
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connection system M, delivered with the latter. 

It should be appreciated that, according to the present invention, the likely transmission of 
information through the monitoring device F to the remote site H is performed in 
conformity with the laws in force in the various countries protecting citizens' pnvacr: 
therefore, in other words, such a transmission occurs under the fiill control of the utilizer, 
who can decide what type of information has to be sent, the transmission procedure and the 
relevant frequency. 

As to the remote site this can be represented as said above by a customer service center 
for the household users C associated with the device F. 

This center is provided to perform a customer service and preventive maintenance activity 
for the household appliances as plaimed by a proper agreement entered with the utilizer 
Such a customer service activity is based on the diagnostic data sent by the utilizer to che 
center through the device F (as said, diagnostic data are generated by the household 
appliances C, stored in their memory means, transferred periodically to the memory means 
ME of the device F and then transmitted by the latter to the center H) Preventive 
maintenance activity, beside said diagnostic data, is also and above all based on the 
statmica) data, which are sent to the service center through the device F (as said, also 
statistical data are generated by the household appliances C, stored in their memory means, 
penodically transferred to the memory means ME of the device F, and then transmitted by 
the laner to the center H). 

Concerning the transmission procedure of the information to said customer service and 
preventive maintenance center, this can be a manual type, i.e handled directly by the 
utilizer, or automatic (periodic trajismission of information governed by a specific customer 
service agreement); in both instances, advantageously for the utilizer, information 
transmission can be made through a toll-free call to a special number of the center itself 
From a practical standpoint the device F operates as follows 

Functional information, i e concerping the current operating procedure of every household 
appliance C are generated by their lown control systems and inputted in the network R for 
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the benefit of the device F (as previously mentioned, transmission of information from the 
various users C to the device F is controlled by appropriate standard protocols), and the 
device F, duly programmed for that specific purpose, will make said information e.vplicit on 
its own display V. 

5 The display modes on the display V may be of various type For instance, it can be thought 
of a sequential display of the operation parameters of all active household appliances C, 
thus, the display V will first show for example the parameters related to the oven CK 
followed by the parameters related to the dishwasher C2, then the ones related to the 
refrigerator C3. and so on. 

10 A further possibility is to provide a display "on request" of the parameters of the apphance 
C to be monitored from time lo time; in this instance, the appliance involved is selected by 
pressing a special push-button on the keyboard K, and the microcontroller MP will enable 
the display V to show only the operational parameters of the selected appliance 
In a possible embodiment of the present invention, the control systems of the household 

15 appliances C make available on the network R all functional information they are able to 
generate; in this fi'ame, the device F has eventually the fimction of operating as a '^filter", for 
displaying only the information selected by the utilizer through the keyboard K However, 
nothing hinders the possibility of programming the device F to "inquire" a specific appliance 
C with a query placed by the utilizer through the keyboard K. 

20 It is pointed out that the microcontroller MP can favorably be programmed also to draw 
automatically the attention of the utilizer (for example through a flashing of the display V, 
or the aaivation of an acoustic alarm eventually available in the device F), should any of the 
household appliances C introduce in the network R information related to an improper 
operating condition (such as jammed impellers in the dishwasher C2, extended open door 

25 condition in the reftigerator C3, accidental blow-off of a burner on the hob C6, all 
conditions detectable by sensing means already known as such) 

However, it is clear, that an adequate presening of the microcontroller MP through 
programming techniques already known allpws implementation of various display 
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possibilities on the display V, and the selection through the keyboard K of the type and 
complexity level of the functional information to be made available (save that these are 
generated in an automatic and autonomous way by the control systems of the appliances C) 
It has also to be remembered that, for the display purposes on the di&play V, temporary' 
storage of the functional information can be provided, in the memory means ME. if so 
required 

Diapiostic information, i.e. concenung the operation quality of each household appliance 
C. are generated, stored and updated with time by the relevant control systems Such 
information are then periodically let in the network R, always through the control systems 
of the individual appliances C, for their transfer to a special area of the memory means ME 
of the device F. 

Also transniission of these data from the control system of each appliance C to the 
microcontroller MP and from the latter to the memory means ME occurs automatically, in 
the sense that the same control systems of the appliances C are programmed to perform a 
data transfer at periodic tenns (such as for example once a day), either spontaneously or 
upon request from the de\dce F. 

Diag^iosiic information stored in the memory means ME are then transferred, by means of 
the telephone G or T, through the microcontroller MP to the service center H. 
The microcontroller MP can be programmed to perform such a transmission at remote level 
in an automatic mode, at periodic terms, and eventually also following a suitable utilizer's 
instruction inputted through the keyboard K. 

Also statistical information, i.e the data forming the "history" of each user, based on their 
operations and/or fiinctions performed as well as on usage procedures by the utilizer, are 
generated, stored and updated with time by their relevant control systems. As for the 
instance of diagnostic information, also statistical information are periodically admitted to 
the network R, to be then transferred to a special memory means ME of the device F 
Also the transmission of these data from the control system of each appliance C ;o the 
microcontroller MP and from the latter to the memory means ME is automatic, in the sense 
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that the control systems of the appiiances C are programmed to perform data transfer at 
periodic terms, either spontarteously or upon request of the device 

Also in this instance, statisiical information stored in the memory means ME are then 
transferred through the microcomroUer MP^ by means of the telephone G or T. to the 
5 service center H; the microcontroller MP can be programmed to perform such transmission 
at remote ieve! in an automatic mode, at regular intervals, and eventually following a 
suitable utilizer's instruction inputted through the keyboard K. 

Similarly to the above concerning diagposttc information, transmission of statistical data is 
performed under the utilizer's foil control, in conformity to the laws in force in the various 
1 0 countries protecting citizens* privacy. 

As to the physical realization of the monitonng device F, this can freely be either ponable or 
transportable or fixed type. 

In the first mstance, the device F will be apt to be taken to any place of the home 
■ environment where a power socket E is available, i.e. it can be efficiently""used by any 
15 individuals compelled to remain for longer time in determined areas of the home 
environment, due to deambulation problems (such as in the instance of an individual with 
temporary handicap). 

In the instance of a fixed device F, it may be associated with a set of users penaining to a 
homogeneous context of the home environment, as for instance the kitchen. In this case, the 
20 device F can be integrated in the furniture (let us think for instance of the so-called secuo?ia! 
hichens, i.e having a modular structure) and represent a typical element of said 
environment to be adapted to the style of the kitchen itself and reievam trade-mark 
associated with the supplier of the kitchen furniture 

Thus, the device F can take most variable configurations: either as m-sight monitoring board 
25 Of hidden inside a cabinet door, as a telephone stand, as a wall clock with an associated 
display showing the status of the various household appliances C, as a lamp comprised 
element or other knick-knack, etc. 

Back to the typical kitchen environment, the set of the users C may consist of the totahty or 
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a part of the following household appliances: gas or electric oven Ci (including the 
microwave oven), dishwasher C2, refrigerator C3, laundry washer C4, freezer C5, gas or 
electric hob (including the induaion one) C6, exhaust hood C7, electric or gas boiler 
At least some of these appliances can be of the built-in type, i.e. incorporated inside cabinets 

5 representing the furniture of the kitchen environment itself In this specific case, since the 
appliances are incorporated inside the cabinets, the physical means for the transmission of 
information to the device F could be. as a possible low-cost alternative for the electric 
network R itself, a simple duplex telephone cable type, or other cable with two or more 
wires, charaaerized by a nmlu-pohu serial communication protocol, i e. wherein a cenain 

10 number of appliances are connected to the same serial line, each one identified by a well 
determined address. Such a solution should be considered specific for a modular kitchen and 
is perfectly compatible with the idea of not requesting the final utilizer for any addirional 
wiring besides the pre-existing electric network; in such a case, in fact, a specific wiring for 
* the built-in appliances C would be delivered by the same fiixniture supplier as an integral 

1 5 optional part of the modular kitchen itself 

As previously mentioned, a fiirther possible ftinction to be associated with the device F is to 
contribute to the rationalization of the power consumption of the household users according 
to the solution described in the above European patent application EP-A-0 727 66S 
In such an instance, the monitoring device F will be programmed to receive from one source 

20 alone, through the same network R, and display the total absorption of electric power of the 
whole household environment, as well as the value of the power supply contract, i e the 
maximum electric power usable according to said contract. 

Such an information source on the total absorption of electnc power of the whole 
household environment and on the value of the power supply agreement can be obtained as 
25 said above (and as described in the above patent application EP-A-0 727 66S), through a 
suitable power meter or the appropriate additional measuring device B located downstream 
the power meter itself 

Eventually, the device F may also be used to make explicit on the display V either 
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automatically or on utilizer's request the information related to the mstanianeous 
consumption of each individual appliance, which the relevant control system is able to 
calculate^ as previously described. 

The likely fiinction of the device F for the purposes of rationalizing electric consumption is 
5 particularly interesting in the instance of a modular kitchen with built-in household 
appliances C connected to a serial network, as described above. 

In such an event, in fact, the device F may be favorably programmed, besides performing its 
own monitoring functions, to constantly infonn the built-in household appliances C of the 
kitchen environment - provided they are connected through a serial network with electric 

10 cable or duplex telephone type cable (if not equipped to dialog directly with the power 
meter A and/or the measuring device B through the electric network R itself) - of the 
available value of the residual power, obtained as the difference between the value of the 
power supply contract and the total power absorbed; in other words, in such an application 
- the device F would be an interface itself between the conveyed-waves network R and the 

1 5 network provided for the built-in household appliances. 

On the contrary, the electronic control systems, associated Avith the monitoring device F. 
will be so programmed to self-limit the absorption of the electric power of the respective 
built-in household appliances C based on the value of the residual power and according to 
appropriate priority criteria (contained in the memory of the control system itself of each 

20 individual household appliance), with the aim to ensure that the value of the total power 
absorbed by the whole home environment will never exceed the value of the power supply 
contract 

As a result, the system consisting of the above device F and of the set of built-in household 
appliances connected through a dedicated network, each one of them equipped with the 
25 above appropriate control system, will be able to constantly avoid in a fully automatic 
mode, the operation of the thermal limiting device associated with the power meter, which 
switches in anytime the power absorption of the whole home environment exceeds the value 
of the power supply contract; thus, t\^t utilizer is warranted a new performance of a 
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modular kitchen, represented by the suppression of black-outs due to accidental power 
overabsorptions and by the consequent saving on the electric bill (since the cost of the 
absorbed power over the limit value of the power supply agreement will tend to be always 
higher compared to the cost of the electricity absorbed under normal conditions). 

5 Obviously, such a performance of the device F is not necessarily limited to the instance of a 
modular kitchen, but can also be provided for all household appliances connected to the 
network R of a home environment, provided they conform to EP-A-0 727 66S 
The features of the present invention are clear from the above description 
In panicular, a system and a monitoring method have been described, based on the use of a 

10 suitable device (F) capable of collecting through a suitable communication network R 
{preferably consisting of the electric supply network itself) and storing on an appropriate 
nonvolatile electronic memory (ME) both the 'functionar\ "diagnostic" and ''statisticar' 
infonnation generated by one or more household users (C), each one of them being 
equipped with a control system capable of generating such information and supply them 

1 5 adequately through s^d network (R) to said device (F). 

Said device (F) according to the present invention also contains appropriate means (V, L, 
M) for making explicit such information, at local level direaly to the utilizer and/or at 
remote level to a special service and preventive maintenance center H 
Also the advantages of the present invention are clear from the above description 

20 According to the invention, the utilizer or anybody in charge of the maintenance of the 
household appliances has the possibility of being informed of their operating status, wear 
conditions and ''historical" events. 

Thus, the utilizer is able to verify from one place alone in the home the operating status of 
all household appliances connected to a same network; equally, information of various kind 
25 related to the household appliances may be transmitted to an appropriate external place, so 
as to allow for an efficient remote servicing, even of a ''preventive" type, of the household 
appliances themselves, or for simplify the local maintenance operation. 
Another imponant advantage of the invention is the provision of an instrument apt to 
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acquire and retain in a nonvolatile memory all diagnostic and statistical data generated day 
by day by each individual appliance connected to the network, and properly equipped to 
such purpose, where said data can prove useful for various events (maintenance, repair, 
suggestion for use, and so on). 

5 It is obvious that many changes are possible for the man skilled in the an to the system, the 
device and the method for monitoring a plurality of electric users described above by way of 
example, without departing from the novelty spirit of the inventive idea. 
For example, in an especially advantageous embodiment of the invention, the connection of 
the device F to the system of the appliances C may be of the self-installing type, commonly 

10 known with the name of plug play, i.e. a type where no programminij operation of the 
system is required, not even during installation. 

Another possible variant of the system described above is to provide the connection to the 
network R of a personal computer, having an appropriate conveyed-waves interface and 
appropriate software, which allows the utilizer to inquire the device F. 
15 In such an instance, then, the device F would be apt to reveal fimcuonal diagfmtw and 
stausiical information at remote levels though always remaining witWn the home 
environment, i e. on the personal computer monitor, as requested from time to time by the 
utilizer through the above software 

Similarly, if the mentioned personal computer is equipped with its own modem and 
20 supported by the above software on issue, it could be used by the utilizer to perform the 
remote transmission of the diagnostic and statistical information to the outside of the home 
environment, in this event, the access to the remote site H of the service and preventive 
maintenance center could also be advantageously possible through Internet 
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CLAIMS 

1. Method for monitoring elccldc users (C), in particular household appliances 
belonging to a same houseliald envirQiament and connected to e network (RX wherein ar 
least an elect*ic Uija)- (C) is provided, comprising an electrauic control system having 

5 microcontroHer, memory means and interfacs means, said electronic control system being 
programmed for generating infonuation which relate to operating conditions of the electric 
user (C)» said infonnation being made available outside said control system ibi'ough said 
interface means, the method being characterized by the Mowing steps: 

- the electronic control system provides for generating diagnostic information, being 
10 representative of the efficiency status of components of the user (C) and/or statistical 

information, being represeniative of the wear status of components of the user (C)^ 

- tiic electronic control system provides for storing, witliin said memory mcanSj said 
infomiation, 

- the electronic control system pi-ovides for making the stored di^ostic and/or statistical 
1 S information available outside said control system^ througili said interface means. 

2. Method, according to claim 1, characterized in that said control system provides 
for updating in tlic time the diagnostic and/or statistical iiifomnation stored wilhin said 
memory means. 

3. Method^ accordmg to claim I, characterized in that said diagnostic information 
20 relate to the operation quality of said electric user (C)* said operation qualify being 

expressed through the value of a set of diagnostic parameters typical of the user (C). 

4. Method, according to claim 1, characterized in that said statistical informasoa 
relate to an history of the user (C) fiom a viewpoint of the performed operations and/or 
functions and/or lisage procedures. 

25 5. Method, according to claim I or 2, chai'acterizcd in that the stored diagnostic 

and/or statisucal information are made available drough a monitoring device (F) which 
can conununicate with said electronic control system through said interface means. 

6. Metl\od, according to claim 1, characterized in that said control system also 
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provides for geactating functional in&nnation, being representative of the current 
operating status of the electric us^ (C). 

7. Method, according to claim 5, characteriascd int that said control system provides 
for transmitiii:^ 1iie stored diagnostic aiid/or statisUcal information on a network (R) and 

5 that said monitoring device (F)» which is interfaced with said network (R^, provides for 
selecting, picking vp, organizing Eind making explicit fiie diagnostic and/or statistical 
information being transmitted on said netwoiic (R). 

8. Method, according to claim 5 and 6, chaiacterized in that said control system 
provides for ttansmittmg said functional information on a network (R) and that said 

10 moniioriag device (F), which b interface with said netwprk (R), provides for selecting, 
picking up, organizing and makiiig explicit the functional information transmitted on said 
network (R). 

9. Method, according to at leaai one of the previous claims, characterized in tiiat 
sai'd monitoring device (F) provides for storing and/or updating within its own memaiy 

15 means (ME) Hie information picked up from said network (R), before making them 
expUcit. 

10. Method, accocdiAg to at least one of the previous clainia, characterized in that 
said diagnostic and/or statistical and/or fnnctxonal information are made explicit v^thin the 
household environment ' . 

20 12. Method, according to at least one of the previous claims, characterized in that at 

least said diagnostic and/or stanstical information arc made explicit or transmitted outside 
the household environment 

13. Method, according to claim 12, cliaracterized in that said, diagnostic and/or 
statistical information arc transmitted to a service and/'or preventive maintenance center (H) 

25 for said eiectiic user (R). 

14. Method, according to at least one of the previous claims, characterized in that 
the selection Ls provided of the type of infomiation to be made explicit tlirough said 
raonitoring device (F). i 
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15. Method, according to at least oae of tlie previous claims, characterized in that 
the selection is provided of the transmission procedure for said diagnostic and/or statistical 
infonnation at remote level. 

16. Method, axrcordiag to claim 13i characterized in that the service activity of said 
5 center (H) is based on said diagnostic infonnation. 

17. Methodj according to claim 13.. chaiticterized in that the preventive mainlenaAce 
activity of said center (H) is based at least on said statistical information, 

18. Method, according to the claim 13, chflractcrizcd in that the transmission of said 
diagnostic aud/or statistical information to said center (H) is realized Through a telephone 

10 line, 

19. Method, according to the claim 1 3, characterized in that the transmission of said 
diagnostic and/or statistical information to s^d center (H) is realized througii Internet 

20. System for monitoring electric users (C), in particular household appliances 
belonging to & same household environment and connected to a network (K), wherein at 

15 least an electric users (Q is providedj comprising an electronic conliol system having a 
microcontroller, memory means and interface means, said electronic control system being 
piogrammcd for generating information which relate to operating conditions of the electric 
user (C), said information being made available outside said control system through said 
interface means, characterised in that said electronic control system is programmed foi* 

20 generating and storing within said memory means at least diagnostic information, being 
icpresentaiivB of the efficiency status of components of the tiser (C) and/or statistical 
information, being representative of the wear status of components of tlie tiser (C)^ and that 
means (F) are provided for making the stored diagnostic and/or statistical information 
available outside said control system, through said interface means, 

25 2U System^ according to claim 20» characterized in that said means E:ornprises said 

electronic control system of said electric user, being programmed for that pu^osc. 

22. System, according to claim 20, characterized in that said means comprises a 
raomtoring device (F> capable of communicating with said electronic control system 
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tlirouglx said interface means, 

23, Sysicm, according to claim 20, characleri^ad in that said control system is 
programiaed for updating in the licae the diagaostic and/or statistical infonnation storcd 
within said memoiy means. 
5 24. System, according to claim 20, chai'acterized in tltat said diagnostic iiifornvation 

relate to the operation qixaliry of said electric user (C), said operation qualitj' bemg 
expressed through the value of a set of diagnosdc parameters Q^ical of the user (Q. 

25. System, according to claim 20, characterized in Chat said statistical uiformation 
relate to on history of the user (C) from a viewpoint of the performed operadons and/or 

10 fmicSons and/or the usage procedures. 

26. System, according to claim 20. characterized in that said control system is also 
programmed for generating fimctional information, being rcpresentadve of the cunent 
operating status of the electric user (C). 

27. System, according to claim 22> diaracterized in that said monitoriag device (F) 
15 comprises means CN»l,MP,VXL»M) for selectbg, picldng up, organizing and making 

explicit thje stored diagnostic and/or statistical infoimatioa 

28. Sy&tem, according to claim 22, characterized in dbal said control system is 
programmed for transmitting the stored diagnostic and/or statistical infonnation on a 
aetwo± (R) and that said monitoring device (F) is interfaced with said network (R). 

20 29. System, according to claims 27 and 28, characterized in that said monitoring 

device (F) comprises its own memory means (ME) for storing tlie diagnostic andyor 
statistical n'ansmitted on said network (R). 

30. System, according to claim 27, cheracterizcd in that said monitoring device (F) 
comprises a display device (V). 
25 3L System, according to claim 27^ characterized in that said monitoring device (F) 

comprises transmission m^ans (L,M), for tran^itting said stored infoimatioa to a remote 
site, in particular tiirougK Internet 

32. System, acco|xiing to claim 30, characterized in tiiat said monitoring device (F) 
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comprist interaction mcaiis (K) for selecting tl:e Qpe of infonr.ation to be displayed cm 
said display device (V), 

33. System, according to claim 31, characterixed in that said monitoring device (F) 
comprise interaction meana (K) for activatmg tiic transmission of said stored iafornution. 

5 34, System* acooi-dixig to claim 31. characterized in dial said transimsaion means 

(L,M) comprise a modem. 

35. Aa electric user, in particular a household appliance, &r the aae in the metliod 
according to any of dalins 1 to 19 or the system according to any of claims 20 lo 34 
comprising an electronic control system having a microcontroller, memory means and 

10 interface means, said electronic control system being programmed for gcneradog and 
storing within said memory means at least diagnostic infotmalion, being representative of 
the ef&cisncy status of components of the tisei (C) and/or statistical information, being 
repreaentatiYe of the wear status of components of the user (C), and means for making the 
stored information available outside said control system, through said interface means. 

15 36. A monitoring device, for the use in the method according to any of claims 1 to 

1 9 or Hie system according to any of claims 20 to 34 comprising: 

- interface means (I); 

- means for selecting (V,L|M>iyK^MP), picking (N), organiaing and making explicit 
said stored diagnostic and/or statistical information. 
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Declaration for Patent Application 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor of the subject matter which is claimed 
and for which a patent is sought on the invention entitled System, Device And Method For 
Monitoring A Plurality Of Electric Users, Particularly Household Apphances the specification of 
which was filed on February 18, 1999 as PCT International application Number PCT/IB99/00302 
and was amended on May 22, 2000. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment specifically referred to in the 
oath or declaration. 

I acknowledge the duty to disclose information which is material to the examination of this 
apphcation in accordance with Title 37, Code of Federal Regulations, Section L 5 6(a). 

I hereby claim foreign priority benefits xmder 35 US.C.§ 119(a) - (d) or 35 U.S.C.§ 365 
(b) of any foreign apphcation(s) for patent or inventor's certificate, or § 365 (a) of any PCT 
Mtemational Apphcation which designated at least one country other than the United States, 
fisted below and have also identified below, by checking the box, any foreign application for 
patent or inventor's certificate, or PCT hitemational Apphcation having a filing date before that of 
the apphcation on which priority is claimed. 

Prior Foreign Ap pUcation(s) 

Itahan Apphcation No. TO98A000134 filed February 20, 1998 

I hereby claim the benefit imder 35 U.S.C.§ 1 19(e) of any United States provisional 
application(s) listed below. 

None 

I hereby claim the benefit under 35 U.S.C.§ 120 of any United States apphcation(s), or 
35 U.S.C.§ 365 (c) of any PCT hitemational apphcation designating the United States, fisted 
below and, insofar as the subject matter of each of the claims of this apphcation is not disclosed in 
the prior United States or PCT hitemational apphcation in the manner provided by the first 
paragraph of 35 U.S.C. § 1 12, I acknowledge the duty to disclose information which is material 
to patentabihty as defined in 35 U.S.C. § L56 which became available between the fifing date of 
the prior apphcation and the national or PCT international fifing date of this apphcation. 



None. 



I hereby appoint the following attorneys to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith: Alan H. Levine, Registration 
No. 19,185; Howard R Mandelbaum, Registration No. 27,519. 



Address all telephone calls to: 



Alan H. Levine 
Howard F. Mandelbaum 
(212) 239-4162 




Address all correspondence to: 



Alan H. Levine / 
Howard F. Mandelbapr 
Levine & MandelbauAi 
Empire State Building \ 
350 Fifth Avenue 
Suite 7814 
New York, N.Y. 10118 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and beUef are beheved to be true; and further that these 
statements were made with knowledge that willful false statements and the like so made are 
punishable by fiuae or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the vahdity of the application or any 
patent issued thereon. 

Full name of inventor: Valerio Aisa 



Liventor's signature: 






Residence: Fabriano, Italy 



Citizenship: Italy 



Post Office Address: Via Serraloggia 78A 

1-60044 Fabriano, Italy 
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